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Research advances in using plant hedges and filter strips to reduce soil and
water erosion and non-point pollution

ZHANG Xuelian', ZHAO Yongzhi', LIAO Hong', LI Xiaona’, ZHANG Guofang’,
WEN Fangfang', LIU Zifei', ZHANG Mengjia'
(1. Beijing Soil and Fertilizer Extension Service Station, Beijing, 100029, China;
2. Beijing Research &Development Center for Grass and Environment, Beijing 100097, China)
Abstract: Soil erosion on sloping land induces soil and water loss and non-point pollution, causing serious adverse effects on
ecology and environment quality in hilly areas. Use of plant hedges or filter strips is an effective method to prevent soil and
water loss and to protect ecology and environment quality. It can effectively increase soil infiltration and reduce the runoff,
sediment, nitrogen (N), phosphorus (P), and pollutants through the combined action of plants, soil, and microorganisms. This
manuscript summarizes the effect of different plant hedges and filter strips in reducing the runoff, sediment, N, P, and
pollutants, analyzes the associated impact factors, discusses the interrupting mechanisms, and, finally, proposes contents that
need further study in the future. It can provide a reference for further research and the application of plant hedges or filter
strip technology and provides evidence for sustainable utilization of cultivated land and ecological agriculture construction in

hilly areas.
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Table 1 Species, shape and growth environment of plant used in plant hedges and filter strips

LEE7 BN TEASRHIE A KA E H A
Plant name Morphological character Spread and environmental suitability

REE ZHHE, BRE 30~120 cm, AURKIE A A X L& RS, TR

Pennisetum alopecuroides Perennial, height 30~120 cm, fibrous root Spread worldwide, strong soil suitability; resistant to
developed drought and barren conditions

iy ZAEA, RE 60~120 cm, FURHLH: I ST T U A 1 4 [ %4 X

Arundinella anomala Perennial, height 60~120 cm, fibrous root Spread in China except for Xinjiang and Qinghai
strong

P ) LA, PRiE 30~90 cm, AURAIE, 7BE AT T RASRIRMX . EEAE L W TR

Lolium perenne Z s AEALES: &R L% pH A 6~7
Perennial, height 30~90 cm, fibrous root Spread in Kashmir, Pakistan, Europe, Asia, and the
developed, strong tillers north of Africa (i.e., in the warm temperate zone),

suitable soil pH 6~7

AR ZHE, WARKIE, PhE1~2m, 78R T THT, WHHHIX T 0%

Vetiveria zizanioides Perennial, root system developed, height 1~2  Spread in tropical and subtropical regions; resistant to
m, strong tillers drought and barren conditions

BT ZAEE, BRE4~5m, AURKIE, SrEERR FTOMTHGT. WAGHX

Pennisetum sinese Perennial, height 4~35 m, fibrous root Spread in tropical and subtropical regions
developed, strong tillers

AR ZAE, B 0.5~2m, ZURBEPIHE: KEAFRAL. b, WAL L& W%, WE

Festuca elatior Perennial, height 0.5~2 m, strong fibrous roots Northeast, north, northwest of China, and

worldwide; resistant to cold and drought conditions
[ER=R: ZAEE, MEZE, MR 15~80cm, R EE T, FRGEHIX
Paspalum natatu Kk Suitable for tropical and subtropical regions

Perennial, creeping stem, branch height 15~80
cm, root system developed

pigied ZAEE, MRS 30~65cm, MRELE, Wuil BWEBT AT, HKR. 2B
Hemerocallis citrina N South of China, Shanxi, Shandong and Anhui
Perennial, height 30~65 cm, fascicular root,
bentonite root

B ZEA, HE30em, FUR, RFHUR REVER . K=/ BR=MX

Ophiopogon japonicus Perennial, height 30 cm, fibrous roots, fleshy =~ Westsouth of China, Yangtze River Delta and Pearl
tuber root River Delta

HrR A P 2~6m G5 wWE. R NS R

Leucaena leucocephala height 2~6 m Taiwan, Fujian, Guangdong, Guangxi and Yunnan;

resistant to drought conditions
KA EiE 1~4 m LEARAL. b, WAL KR, 28 Lo,
AmorphafruticosaL height 1 ~4 m B b TR OISR X Bk

Northeast, north and northwest of China, Shandong,
Anhui, Jiangsu, Henan, Hubei, Guangxi, Sichuan;
strong resistance to adversity

S P 1.5~2.5m g 2N 1IN DN 1 | AN i E 7 TN

Coriaria nepalensis height 1.5~2.5m Produced in Yunnan, Guizhou, Sichuan, Hubei,
Shaanxi, Gansu and Tibet

T PR 2~5m KL

Vitex negundo height 2~5 m South of the Yangtze River

BIRE Fiis 50~100 cm 5 i I I NN [ N AN N 52

Fagopyrum dibotrys height 50~100 cm Shaanxi, Jiangsu, Zhejiang, Hubei, Hunan etc.

L3 ARTEA FRETEE. POssh, HARHXIYH 50

Pueraria lobata Woody vines Widespread in China except for Xinjiang and Tibet

TR 72% F191%7; F A HL X A 0.5~3.0 m R i%  JEH R R AOEL AR L 12%, &8 H T8 AR R 4

B (Pteris vittata) i3 JE 4 7T 288 24%~ 73% Ve v Y, (T 2 —B, X AT RE 5 R T M X K B R
Je H R A AR B g X AR AR VD R S (FEREUKE 1150 mm) A OC, (HAHFEZMGT, HEL
WK 63% il 72%N(F 2). Mt R M X AR AT M XOKGIE b T (R 8%) Fh R R R B U (b
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6] BE 15 cm) % 42 0 B0 28 0 54%7, WY
XA #CR 2 EY MR R K. W RE
RN, L A B Y8 T 45 B Re S A A B ok 3
b ) K L 2k, BDFEJE k% B 5 (Gliricidia sepium)
WE S5 H I (Saccharum spp.)id JE7 &5 A 620 . 6
V0 R0 3 R A 4 WA 33%. 35% A1 39%7,
S L E A 5 R R (Panicum virgatum) 18 Y &
MAEBRTIETEEGHMEERFEAKEHR R
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(B T BRI K (Viburnum opulus)(FE AR ) F & 3 5
() YR o i T LA 78% AR,

12 EMEREEENE. BEATROEHE

] P A ) 8 B 3t 9 i R e SR T Y
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(B 42 2 29 2 30%" Y, 26 [ IR 2 B b P 2 R AY B
0 S B 2 20 40%, R IR TR R B
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A6 5Tl X PR AN A Hb B AR B I R R R T o X R
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RO A L B T 76%F 88% 2, AW
T A PH AL IR 2, MR Gilley 2577 1
WEFL, 4 Ik e % P IS HE IR 5 A AL AE it A 35 T
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TR ARBIR A o 0 AR 2 AN AR AR B A I R
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MILHE ML ER. SEKRE, SAEYICHL SN
AR AEENHZ, ZEMMEEANZE
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LAY, FTRERE IE A T K. LS i
S ki N CIR = 7/RTR s B N s = W 1 R 7 3 E e
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6 AL 500 X S8 A0 T B o 20, 7 R 0 X B
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W 95 3 25 %2 7 R A3 UE A o PN BH 4% RO 1 52
Wil . Shiono 5 H /I 2§ 5006 8 70 i 42 A8 800 SR B o i
f N R Y. SR,k R R AR R IR R AR
Y S YL W i R R b AE AR BRUE . Castelle 25 )
il Abu-Zreig 2 " BF 58 R B, B8 % i 98 H 95 A
4.6 m BEINE] 22.4 m, X Jevb ELE M 70% 3 0
BT 90%, {HiE, HE—D¥id ey TE R mE] 26.2 m
915 m, + A CH KT BRI 9 80%. SR,
Schmitt 255 ik Ky, K £ B v 7 uE A 1 BCK
PR R AN A, HAh A 3 A IR Y, 53%~

86% MIVE W ZEWI LA 1 5 m A w i ik, 7 BB )5 Y
5~10m, JRWHIEERE TR T 80% . Lk
WU, RAEREREE T, SR 4 6 K%
PR RCR . AR, B ORT M s = o0 Tl R
FERSFR R AR o E T AW
WM 5L & WM A % . Ghadiri 2™
(I T e B v A BEAE i PR A N 1 1) A3 T ()
Tt R AR, TP A 58 (2 A1 5 m) X IR phE
WA, . BBABRBESKAERELmW, |
PR S - R '8 = AN = P TR A TR W 7
FEE A TR . R T T B AR R I 5
Wik 5 TS E K. KT RUR AW, Syversen Al
Borch™ #fi: 75 () 38 B T AT 1] 4490 5t o 1) 85 £ 55 By
5~10m, {HJ& Kronvang 2™ i\ Yy, 2 & 3| - e}
SR S B 0 W B R, 29 m ) I S A e AR P
BB AR . o T MABE, Schmitt 4 P )
N, BTFRRIER M, WS B E A Y
BORECE . RABEERT 15m, XS
2R A EE O B (R 60%) (35 4)

EA I e Z P B SR R EA
PR A B A5 D 2R 2 o AR AR = N U 7T,
Wik e B 78 AR B (R AR 5 T AR S o A e T AR
Z ) 20 40% A He SN 80% BV VD IR, 7
o BETE 70%~80%, PLARILE T G FED. FR
B N AR TR R VD I 45 o A 0 B AR O A
BN SR, 7€ 0.75 kg'm” T4 Fh ok & F 11
Pl fe ) Ao, R U B BRI T AL ) kT
A2 U A D ) BEL 475 258 o 25 R ) ) R A FR 3% g

S 16
Bt

*4 EUMBRGIETEGRD . EFVERENBE

Table 4 The threshold of grass hedge and filter strip controlling sediment and nutrient erosion

ZH RAEIRE Teb B R R BNt E ZHE R
Parameter Optimal value Maximum sediment interception rate/% Maximum phosphorus interception rate/%  Reference
2 =L } N =
*E%éif[@;@ 075 kg-m’ ﬁ%J}ﬂ% B [15]
Grass hedge biomass Up to optimal effect
5m 86 - [37,47]
LI 715 m B >60 [38]
Filter strip width 24m 90 - [45-46]
29 m - 100 [49]
‘TJ-:‘D*“‘/ 26 3P 3 15
.L/)ﬁﬁfﬁmg 0%~ 80% L E i FHE B (50]
Filter strip coverage Up to threshold
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24 HiEFEHFN

Bt G BN it A S AR e AR A A 4

BRI VP15 Z4%) Runoff+sediment+contaminants

HREMME WA . AR, FREE
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B, SR S R R A R R A A e
i 388 0 B AR AL, BT B e i 2 R B
i FH AR S 2B 5 T AR B BT 4R A K (Leucaena
leucocephala) Y)W 73 BERE J), (23 T HE L
Kb, R T Rk R R e T,
(B s A MR OGS 7 B3 B i, JCH SR N
T REBE MR, B0 T E R 0K LR EF AL
o R o ) R AR e A R, Vb
b B A SR T A T,

3 HEYE XK 5T YW i ] R
HHLE

TP E X IR VeV K5 R ok 42 i 3
W EY . T, Wl A, REERE
B W LR AR S s e Al 3 A5 T P [F]
fEM (B 1.

OB TSI p
Decompose %\“3\%6
contaminants RS
under hedge ¥ : : Absorb/fittrate (sediment/large
] v § ¥ ick€ combined contaminants)
@IIIMNE TR AR A & A T5 3D
ncreased infiltration (runoft/dissolved and smart particle combined contaminants) W ¢
RN e
‘%‘Q&%
%\O

DL Slow flow

1 EYMENER. R RSEINESTIEREE
Figure 1 The control process of plant hedge toward runoff, sediment and contaminants
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Ui 3R A A X B 3T K B ) 2 R R
PU BT SR BT, 53 (0 B 0 28 HORHE 5 28 20000 il
FERRILE) 4 f5A0 2 1%, ARRAEY R T R, 5
— 7, R R W) R R E T O A S T ) A T

BB, R R R A
(Vitex negundo)~ % % (Coriaria nepalensis) 1 K 1%
MEXEATEE, WEMN
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gh, REPE L AL — R B, X
TV I B0 R B AR 0 = AR R, B R PR AR AR R
WE, R 2) AR R ) B T A
Bo MAKEENZEANSIRT NKR®E, 21
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